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Interpretation of any postural changes over 
time relies on the knowledge thatthe person's 
perception of comfortable erect posture remains 
sufficiently constant. This study measured the 
repeatability of sagittal spinal alignmentduring 
one day, and the degree of variability in that 
alignment measured subsequently four, eight 
and 12 days, and 16 and 24 months later. 
Normal women, pregnant women and women 
with low back pain, in the age range of 15 to 34 
years, were included in the study. Spinal 
curvature was determined using a clinometer, 
while an electro-goniometer attached to 
callipers determined the degree of pelvic tilt. 
Results demonstrated that on anyone day, a 
consistent postural alignment is assumed (in 
terms of spinal curvature and pelvic inclination) 
when an individual is asked to stand comfortably 
erect. In addition, in the normal. symptom-free, 
young adult subject, the perception of posture, 
and therefore postural alignment, remains 
constant for at least two years. 
[Bullock-Saxton J: Postural alignment in 
standing: A repeatability study. Australian 
Journal of Physiotherapy 39: 25-29] 
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Postural alignment 
in standing: 
A repeatability study 
valuation of posture forms part of 
the physical assessment of 
patients who present with certain 
musculoskeletal signs. These could 
include pain, particularly in the neck, 
spine and lower limbs, muscle 
imbalance 0anda, 1983), physical 
adaptations such as occur during 
pregnancy (Bullock-Saxton, 1991), or 
structural changes for example, 
Scheumanns disease. While there is no 
certainty that the patient's posture has 
been the cause of symptoms or signs or 
that they have contributed to the 
adaptive posture, the possibility of such 
a relationship needs to be 
acknowledged and postural changes 
monitored as treatment progresses. 
For this, it is necessary to know 
whether the comfortable erect posture 
assumed by the subject on request at 
the time of appraisal is representative 
of their true postural alignment. 
Interpretation of any postural 
changes over time relies on an 
appreciation that during a reasonably 
limited period, the person's perception 
of comfortable erect posture remains 
sufficiently constant that they can 
consciously stand with the same degree 
of spinal curvature when asked to 
assume such a position, even on 
occasions separated by a month or a 
year. Unless they can, there is no 
reliable basis on which to make a 
judgement about normalcy or 
abnormality, or about progressive 
improvement or deterioration of 
posture over time. To determine, over 
time, the degree of variability in spinal 
curvature and pelvic tilt on the 
requested assumption of a comfortable 
erect posture, several assessments were 
made. 
Traditionally, physiotherapists have 
relied upon observation to evaluate the 
existence of postural abnormalities or 
progression of postural attitudes in the 
sagittal plane. This is highly subjective 
and dependent on personal perception 
of normalcy. Although the clinician 
may be experienced, subjective 
assessment cannot be afforded the 
some credibility as quantitative 
measures. By attempting to measure 
postural parameters in an objective 
way, diagnostic accuracy, the 
differentiation of spinal conditions and 
the determination of patients' clinical 
progress may be improved. 
To date, researchers have assessed 
posture in the sagittal plane by a 
variety of means. A number of authors 
(Van Adrichan and Van Der Korst 
1973, Watson 1981) used rating scales 
for their subjective assessment of any 
variation from normal of the subject's 
spinal curvature. Some quantitative 
methods have been applied, including 
use of instruments such as the flexi-
rule (Takahashi and Atsumi 1955), the 
pantograph (Willner 1983), 
lordosimetry (Tichauer, Miller and 
Nathan 1973), the vector stereograph 
(Grew and Harris 1979), photography 
(Hart 1956, Keegan 1953), 
radiographic methods (Propst-Proctor 
and Bleck 1983), the inclinometer 
(LoebI1967, Toppenberg and Bullock 
1986), the clinometer (Bullock 1985, 
Bullock, J ull and Bullock 1987, 
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Bullock-Saxton, 1991) the 
reflectometer (Hummel 1987 , Snijders, 
Snijderand Hoest 1971) and the 
Metrecom (Adams, Lopez, Loucks, 
Wild and Lawless, 1988). 
Method 
There were two major components to 
this study. The first was concerned 
with repeatability of spinal curvature 
and pelvic tilt on one day when 
subjects were asked to assume a 
comfortable erect posture. The second 
focused on the repeatability of postural 
alignment beyond one day and, for 
some subjects, over a two-year period. 
To investigate the repeatability of 
posture on one day, three separate 
subject groups were measured, as 
outlined in Table 1. Group la 
consisted of 25 symptom-free or 
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normal young women. Subjects were 
excluded if they suffered chronic back 
pain or any musculo-skeletal disorder, 
predisposing them to an abnormality 
of posture (eg marked scoliosis, 
kyphosis or kypholordosis). Group 1 b 
involved 34 women, who were at 
varying stages of pregnancy and in 
whom the change in physical 
proportions might have been expected 
to alter their postural awareness and 
hence the ability to assume a consistent 
postural alignment when asked to 
stand comfortably erect. Group lc 
comprised 30 women who were 
experiencing low back pain. 
For the evaluation of repeatability of 
posture over a period of time, it was 
not possible to'use subjects suffering 
from pain or physical changes as in 
Groups 1 b and 1 c, because postural 
changes could be anticipated with time 
as their conditions altered. 
Accordingly, only normal, that is 
symptom-free, subjects satisfying the 
exclusion criteria were included in this 
longer term section of the study. Two 
groups were involved, as oudined in 
Table 1. The first, Group 2a, consisted 
of 25 women who were measured for 
repeatability of postural alignment on 
three separate days, with an interval of 
four days between consecutive 
measures. The final group (2b),a 
subset of group 2a, comprised 13 
young women, who were agreeable to 
involvement in the study for a two year 
period and who continued to satisfy 
the inclusion and exclusion criteria for 
the full duration of the study. They 
were measured on two further 
occasions, ie after 16 and 24 months. 
The age limit of 18 or 19 years was 
applied to this group, to serve the dual 
purpose of ensuring that subjects had 
completed the teenage growth spurt 
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and that they had not reached the age 
where deterioration of themusculo-
skeletal system rriight be likely to 
influence postural attitudes during a 
two-year study. 
Postural alignment in the sagittal 
plane was measured by recording the 
degrees of spinal curvature in the 
thoracic and lumbar regions, as well as 
the degree of pelvic tilt. In order to 
provide measures of thoracic and 
lumbar curvature, a clinometer was 
used. This device has been described 
by Bullock et al (1987) and Bullock-
Saxton (1991) as an extremely accurate 
instrument which measures the angle 
of inclination relative to the horizontal. 
The clinometer was mounted on a 
supporting base consisting of two feet 
spaced five centimetres apart and 
equally distanced from the centre of 
the instrument. This allowed exact 
placement of the clinometer over the 
inter-spinous levels L5-SI, TI2-Ll, TI-
T2. 
Measurements of the degrees of 
thoracic and lumbar curvature were 
made by reference to a formula which 
used an approach sirriilar to that taken 
byCobb (1960). For example, the 
index or measure of curvature is 
represented by the angle calculated by 
subtracting the angle of inclination of 
the spine at T12 - Ll from the angle at 
Tl- T2 (Bullock et aI1987). . 
Pelvic inclination in the sagittal plane 
was defined as the angle with the 
horizontal subtended by the ·line 
joining the posterior, superior iliac 
spine (PSIS) and the anterior superior 
iliac spine (ASIS) (Bullock 1985). In 
this study, the pelvic angle was 
measured by means of an electro~ 
goniometer mounted on a pair of 
callipers. Degrees of inclination were 
calculated from the voltage potential 
through a potentiometer which 
constitutes part of the electro-
goniometer. The instrument is sirriilar 
in principle to the clinometer, allowing 
a measure for the angle of pelvic . 
inclination to be calculated relative to 
the horizontal. 
Procedure 
To measure spinal curvature and pelvic 
inclination,subjects were asked to 
stand comfortably erect with their 
arms by their side and looking straight 
ahead, with their feet on a sheet of . 
paper, while a foot tracing was made 
for use in successive assessments. Skin 
markings were made at the inter-
spinous levels of LS..,SI, TI2-Ll, TI-T2 
and the left PSIS and ASIS. The 
researcher's ability to palpate these 
levels reliably was previously 
established with a success rate of 92 
per cent when compared with another 
senior physiotherapist experienced in 
locating spinal levels. The same 
physiotherapist took the me.asurements 
for all subjects. 
Each time the spinal curvature and 
pelvic inclination were measured, the 
subject, dressed to reveal the spine and 
pelvis, was asked to stand on her 
footprint outlines in a comfortably 
erect posture while looking straight 
ahead. The clinometer was held at the 
three designated points on the spine 
and the angle of the spine with the 
horizontal at that particular level 
recorded. The callipers, with attached 
electro-goniometer, were then applied 
to the PSIS and ASIS to give a reading 
of the pelvic inclination. . 
As Table 1 shows, for the study of 
repeatability on one day, 
measurements were taken three times 
with an interval of up to three minutes 
between consecutive recordings. For 
the longer term study, the full group of 
25 subjects was measured on three 
separate days with a four-day interval 
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between measures, and the subset of 13 
(Group 2b) on a further two occasions, 
(16 months and 24 months 
respectively), after the first measure. 
The effects of time of day and 
environmental conditions on posture 
were controlled by measuring at the 
same time of day in a quiet, screened, 
air-conditioned environment. 
Results 
To ascertain whether there was any 
significant difference in the 
measurements of each subject at each 
of the trials in which she was involved, 
an analysis of variance (ANOVA) was 
conducted. A confidence level of 
p<O.05 was chosen for the 
determination of significance from the 
ANOVA. 
The ANOVAperrormed for each of 
groups la, lb and le, where 
measurements were taken on the one 
day, yielded no significant difference 
between measures (p<O.05). That is, for 
groups of normal, pregnant and back 
pain subjects,.no significant difference 
was demonstrated between the 
separate sets of measures of lumbar 
curvature, thoracic curvature and 
pelvic tilt. This finding is illustrated in 
Table 2. 
For group 2a, there was no significant 
difference between the three measures 
recorded at four-day intervals. For 
group 2b, in view of the lack of 
variability on occasions 1,2 and 3, the 
mean for each postural parameter 
(thoracic and lumbar curvature and 
pelvic tilt) over those three measures 
was calculated. Each of these means 
was then compared with the relevant 
measurements taken at 16 and 24 
months respectively. Measures 
recorded at 16 months were also 
compared with those recorded at 24 
months to give an estimate of 
repeatability over an eight-month 
period. No significant differences 
(p<O.05) between occasions were 
shown for any measure ·of spinal 
curvature. However, the .measure of 
pelvic tilt showed a significant 
difference between the mean of the 
first three measures and the measure at 
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16 months, but not between the 
measures taken initially and at 24 
months. . 
Discussion 
This study has demonstrated that on a 
particular day, a person assumes a 
consistent postural align.rnent (in terms 
of spinal curvature and pelvic 
inclination) when asked to stand 
comfortably erect. The knowledge that 
this applies to those suffering from low 
back pain as well as those who are 
symptom free and also to those whose 
physique has changed from their 
normal body proportions, as in the 
case of the pregnant subjects, is 
important in patient management. 
Apparently, a person's awareness of 
what constitutes, for them, a 
comfortable erect posture is 
sufficiently strong and consistent that 
they are able to assume a similar 
posture repeatedly. The 
physiotherapist can therefore be 
confident that in assessing a patient on 
anyone day, the postural alignment of 
spine and pelvis presented by that 
patient is representative of their 
normal, comfortable, erect posture. 
Deviations from the so-called normal 
posture or postural asymmetries could 
be recorded in the knowledge that they 
were part of the individual's perception 
of posture and not due to chance 
positioning at the time of assessment. 
Of even more importance to the 
physiotherapist is the fact that in the 
normal symptom-free young adult 
subject, the perception of posture, and 
therefore postural align.rnent, remains 
constant for at least two years. This 
means that if changes in spinal 
curvature are observed in a patient 
during the normal treatment period, 
they can be attributed to specific 
changes occurring within that patient. 
The existence of a significant 
difference between measures of pelvic 
tilt over a 16 month period, but not 
over shorter or longer periods, does 
raise a question of occasional 
variability in the degree of pelvic 
inclination. This could be an area for 
closer study. 
Two years is usually longer than the 
period of treatment of most patients 
and should provide sufficient 
opportunity in which to make valid 
co.mparisons of spinal curvatures. 
Those interested in the effect on the 
postural stance of their patients of such 
treatment techniques as passive 
mobilisation, specific exercise, muscle 
energy and F eldenkrais techniques can 
carry out their evaluations with the 
understanding that significant changes 
in posture may be attributed to the 
treatment. It is important to 
remember, however, that the 
longitudinal study over a two year 
period assessed repeatability of posture 
in women only between the ages .of 18-
19 years. More information on 
repeatability over time is required for a 
broader age range. 
Conclusions 
The quantitative description of posture 
is of special concern to 
physiotherapists in their objective 
patient evaluation. It is of particular 
value in monitoring the effectiveness of 
a prophylactic approach or a course of 
.treatment. This study has provided 
evidence that on one day, a person's 
concept of comfortable erect posture is 
constant and that the posture assumed 
can be assessed in the knowledge that 
it represents their true align.rnent. It 
provides the foundation for the larger 
task of determining normative values 
for posture. Further, the study has 
revealed the repeatability of an 
individual's postural alignment in 
standing over a period of two years, so 
providing the physiotherapist with the 
assurance that any postural changes 
observed during that time are due 
either to external factors, for which a 
cause may need to be sought, or to 
therapeutic influences. 
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